worsening septicxemia, the scene is set for the development of acute renal failure.
How then should we manage these patients in an effort to avoid this fatal complication? Two principles should govern our management: (1) The maintenance of adequate circulating volume.
(2) The maintenance of a high flow of dilute urine.
Any patient causing concern should be kept under strict observation; both a central venous catheter and a urethral catheter should be passed. The central venous pressure should be measured regularly as a guide to the adequacy of the venous return. If the central venous pressure is low then fluids, including plasma volume expanders, should be given. If the central venous pressure is high, efforts should be made to improve cardiac output function by the use of digitalis and isoprenaline. Tissue flow may be improved by sympathetic blocking agents such as phenoxybenzamine or even chlorpromazine intramuscularly.
There is considerable experimental evidence that the kidney producing a dilute urine is less liable to ischkmic damage, especially in the presence of circulating pigment, than one producing concentrated urine (Mueller 1965) . The urethral catheter allows accurate measurement of the hourly urine volume and this should be maintained at more than 30 ml per hour. Adequate fluid replacement will usually achieve such urine flow rates but if it does not 5 % mannitol should be given, the rate of infusion being titrated against the urine output. If emergency operation is undertaken, mannitol should certainly be administered prophylactically to maintain high urine flows during and for 48 hours after operation (Dawson 1965b) .
Massive doses of chemotherapeutic agents are administered to these patients and careful observation carried out over the next 24 to 36 hours. If there is no improvement in the patient's condition at the end of this time, then emergency operation should be undertaken even though the patient is hypotensive. The establishment of free biliary drainage offers the only prospect of controlling the septic process which is the underlying cause of the illness. The clinical features of diffuse congenital arteriovenous fistulw of the limbs are hypertrophy of the limb and the presence of a cutaneous vascular neevus. Dilated superficial veins may be present. Not all patients with these signs, however, have fistule. Twenty-one cases of diffuse congenital vascular anomalies of the limbs have been seen at King's College Hospital in the past twenty years. These are more frequent in the lower limb and more common in females (Table 1) . These findings agree with those reported by Robertson (1956) and with the more recent series of Malan & Puglionisi (1965) . The majority of our patients presented under 20 years of age. The presence of a cutaneous vascular nevus is the most common feature and suggests the possibility of an underlying vascular abnormality. It was present in all but 2 of our patients. The nevus is usually of the capillary variety which may extend the entire length of the limb and on to the trunk. It rarely crosses the mid-line. The nevi tend to fade with increasing age. Cavernous angiomata are also encountered.
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Hypertrophy of the limb affects both bone and soft tissues. In 2 patients the affected limb was shorter and smaller than its fellow and in 3 the Varicose veins may be present at an early age but-may not appear until later. The temperature of the affected limb may be raised and this is associated with increased sweating. A continuous murmur may be heard over arteriovenous fistulk or a pansystolic murmur over the main vessels. Seven patients presented with intractable ulceration of the leg.
In our experience patients with hypertrophy of the limb and a vascular nevus may be divided into two groups (Table 2) . A group without evidence of fistulae: the triad of cutaneous nmvus, hypertrophy of the limb and varicose veins is often referred to as the Klippel-Trenaunay syndrome (1900) ; the condition, however, was first described by Trelat & Monod in 1869. In the second group there is evidence of arteriovenous fistulae which may be situated at any level of the limb and in any tissue; in the majority of our cases the shunts are below the knee. There seem to be two types of fistulk: direct communications Hypo-active 3 f Not fully investigated 3 between arteries and veins and more peripheral lesions possibly at arteriolar level. From a functional aspect the shunts may be active or not.
Investigations: Arteriography is the most important investigation. The fistule are difficult to demonstrate and most of the evidence for their presence is indirect. The afferent artery is dilated and this may extend to the aorta (Fig 1) . The flow rate is increased and the veins fill early. The sites of fistulk may be seen as pooling of the contrast medium. In 3 of our cases with increased blood flow arteriovenous shunts have been demonstrated in the heel and sole (Fig 2) . Arteriovenous communications are normally present in the heel and are sometimes demonstrated angiographically. Some European surgeons consider that an increase in number and function of these shunts is a cause of primary varicose veins.
Other investigations which lend support to the diagnosis of fistule are venous oxygen saturations, raised in the affected limb, and skin temperature tests. It is found that the temperature increase varies in different parts of the limb, so that a rough temperature contour can be drawn. The temperature difference between similar places on the two limbs may be in the order of 8-10°C. We assume that in high temperature areas the shunts are most active and closely packed. The cardiac state is assessed by serial chest X-rays, electrocardiograms, blood volume and cardiac output determinations. Branham's sign has been positive in only one case.
The volume flow through a fistula is limited by the size of the communication and the distensi- bility of the feeding vessel. The flow will slowly increase and, particularly in larger shunts, all components of the circulation will dilate, including the collateral supply and the heart. Cardiac failure may occur, although we have not seen this. The increased blood flow to the limb leads to overgrowth. The increased venous pressure associated with the decreased blood flow distal to the shunt causes ulceration and gangrene. Profuse bleeding may occur from the ulcers. For these reasons amputation of the limb may become necessary.
Management: Equalization of leg length may be necessary. The operation preferred is that of epiphysiodesis. The age at which this is done is a matter for nice judgment; it is usually at about 11 years.
It must be decided whether the fistulh are active or not. If the shunt is not active, symptoms may be absent and no treatment is required. Pain in the leg related to standing may be relieved by an elastic stocking. Caution, however, is necessary in applying pressure bandages in the active case, as this may cause skin necrosis.
The ideal treatment in active cases would be complete elimination of the fistula. The difficulty in locating the exact position of the shunts and their diffuse nature make this impossible. Local excision of anomalous vascular tissue may improve the condition temporarily but further arteriovenous communications inevitably open up elsewhere in the limb. We consider that in patients with intractable ulceration, peripheral ischoemia or signs of cardiac strain an attempt should be made to reduce the blood flow through the fistulb. Ligation of the main vessel of the limb aggravates the peripheral ischamia and leads to gangrene.
The operation that we do was first described by Malan & Puglionisi (1965) . All the branches of the main arteries of that part of the limb which is affected are divided between ligatures. This reduces the blood flow through the fistule without reducing the flow in the main vessel. The muscles obtain an adequate blood supply from collateral circulation. The decision as to which artery to explore first is governed by the physical signs, angiographic evidence and the skin temperature contour maps. We have done this to 5 patients (9 operations) and in 4 of them the main fistulk have been below the knee. In one case we found direct communications between the anterior and posterior tibial arteries and their vene commitantes. Similar cases have been described (Lewis 1930 , Malan & Puglionisi 1965 . Each operation may take 4-5 hours. The common femoral artery is exposed as the first step in case proximal control is required: the use of a tourniquet is not recommended; blood is able to bypass it via bone collaterals and the veins become progressively distended. The vessel explored is exposed throughout its entire length and all the branches divided.
The condition of the limb in all 5 patients has been improved. In 2 patients previously intractable ulcers have remained healed after skin grafting. The ulcers in the remaining cases are smaller and the limbs more comfortable. In only one patient has there been evidence of recurrence of the shunts and in this, the most active case, the fistule are probably intra-osseous.
We consider that surgery of this type is necessary in the management of this difficult problem, because the only alternative in active cases is amputation. Should amputation become necessary it can be done safely at a lower level than would otherwise be the case. In future we shall divide the branches of the arteries feeding the shunts when there is first evidence of increasing hamodynamic activity.
